Although some research has already focused on the analysis of expenditure elasticities of leisure demand, some shortcomings with regard to the content and the underlying theoretical model as well as the applied methods exist. This paper aims at avoiding these problems to provide consistent derivatives of leisure service expenditure elasticities. Therefore, a regular demand system is derived from microeconomic duality theory. To implement leisure specific demand factors (i.e., demand-and supply-based sports and recreational opportunities as well as sports and recreational preferences) while still being consistent with neoclassical demand theory, the basic model is extended by applying the demographic translation framework. Data of the continuous household budget survey (n=7,724) from Germany is used for the estimation of the derived demand system. It is shown how sensitive the results are depending on the applied (censored) regression model: 16 out of 18 analyzed services are indicated as luxury goods based on the findings of the Tobit model type I but as necessities based on the findings of the Tobit model type II. Possible implications are presented and discussed.
INTRODUCTION
Demand elasticities are non-dimensional measures that indicate the sensitivity of demand to variations in a particular economic and non-economic factor (Downward, Dawson, and Dejonghe, 2008; Jones, 2004) . Knowledge of the values of certain elasticities is of great importance to management since they can inform strategic and operational marketing decisions (Samuelson and Nordhaus, 2001) . Amongst others, the price (Lindberg and Aylward, 1999) , the cross price (Henningsen, 2006) , and the income or expenditure elasticities (Salvatore, 2005) are the most significant elasticities in applied demand analysis. The latter serves as a categorization tool for products and services in luxuries or necessities. Based on this categorization, one might distinguish between growing and declining branches of products and services in the future (Gratton and Taylor, 1992) .
Although some research has already focused on the analysis of income or expenditure elasticities for leisure demand, two major shortcomings exist: first, the studies are based on highly aggregated data with few management implications and the risk of ecological fallacies; second, many studies do not consider the censored sample problem in the context of demand analysis, which is important especially in the case of sport because lack of participation can be linked to zero expenditures. This paper aims at avoiding these shortcomings to provide consistent derivatives of leisure service expenditure elasticities. Two main contributions are offered, therefore.
First, to derive expenditure elasticities for a total of 18 leisure service categories based on a consistent theoretical demand model; second, to show how sensitive the results are depending on the applied (censored) regression model. The paper is structured as follows: first, there is a presentation of the state of research on the analysis of income effects on leisure service expenditure; second, we derive a comprehensive theoretical model for the demand analysis of leisure services; third, we move on to the definition of the data used in the current research and discuss the suitable methods and models to overcome the sample selection problem; fourth, there is a presentation of the results.
Finally, the paper concludes with a discussion of the results and some ideas regarding further research directions.
LITERATURE REVIEW
There is a substantial literature that examines the expenditure elasticities in the leisure and tourism sectors. Blaine and Mohammad (1991) identify that the budget share for recreation-related goods and services increases with an increasing total outlay. Therefore, the recreation is indicated to be a luxury good (ε = 1.44). While the findings of an income elastic demand for this broad category is in line with the findings of Martin and Mason (1980) , Moehrle (1990) , Nelson (2001) and Sobel (1983) , the latter detected product-related differences: following Sobel (1983) , products of the category "visible success" (e.g. vacation expenditure, membership fees for clubs and organizations etc.) are luxuries (ε > 1) while products of the category "home life" (e.g. expenditure on television, camping, and health and sports equipment) are necessities (0 < ε < 1). Furthermore, Nelson (2001) identified that the demand for "live events" is income inelastic (0 < ε < 1), and the Department of the Arts, Sport, the Environment, Tourism and Territories (1988) , identified differences in the income elasticities between the households of different socioeconomic groups. Households with the head of household working as a miner (ε = 1.73) as well as households with three or more children (ε = 1.11) have an income elastic demand for sports and recreational products while households with the head of household working in the service sector (ε = .82) as well as households with only one child (ε = .94) show an income inelastic demand for the same products. Dardis, Soberon-Ferrer, and Patro (1994) examined the impact of different income components on the consumption expenditure on different goods. Even though they could detect that all the significant effects are positive, some category-specific differences exist: the salary of the head of household has only a significant impact on the consumption expenditure for "passive leisure" (e.g. expenditure on products and services for television, radio, and music) as well as "entertainment" (e.g. entrance fees for sport events, theaters, or museums).
In contrast, the salary of the marriage partner has only a significant impact on the consumption expenditure on "active leisure" (e.g. expenditure on sports, fishing, or photography) while other income components have a significant impact on all three expenditure categories.
Further, Blundell, Browning, and Meghir (1994) identified that services are luxuries (ε = 2.11) in general, Gundlach (1993) found out that this holds true only for cross-section data.
His analysis of time series data reveals that the broad category containing all services tends to be a necessity. Concerning tourism, Papanikos and Sakellariou (1997) found country-specific differences, such that the Japanese demand for services is inelastic for outgoing tourism to the Philippines (ε = .68), it is elastic for outgoing tourism to Malaysia (ε = 1.19). In a meta analysis of tourism demand, Crouch detected a greater spread in the income elasticities for general tourism demand ranging from ε = .28 (outgoing tourism to Latin America) to ε = 4.45 (outgoing tourism to developing countries in Asia). Cai, Hong, and Morrison (1995) , identified a significant positive relationship between income and the expenditure on entertainment, sport events, museums, and tours, whilst Paulin (1990) detected an increasing expenditure share for entertainment services on travelling. This is confirmed by Pyo, Uysal, and McLellan (1991) .
In summary, income is the most often analyzed demand factor. With few exceptions (Legohérel and Hong, 2006; Leones, Colby, and Crandall, 1998; van Ophem and Hoog, 1994) , all the studies confirm a significant positive relationship between income and expenditure, which means that the expenditure elasticities for the analyzed services are positive.
Nevertheless, it remains ambiguous whether the portion of leisure expenditure in relation to the total outlay is decreasing indicating necessity goods (Euler, 1990 , 0 < ε < 1), constant (Loy and Rudman, 1983 , ε = 1), or increasing indicating luxury goods (Wagner and Washington, 1982 , ε > 1).
THEORETICAL MODEL
Neoclassical demand theory shows that the demand for goods and services by a household can be derived either from utility maximization (the primal approach) or cost minimization (the dual approach).
Following the primal approach the behavior of a household is rational if the perceived utility of a bundle of goods and services is at least as high as the perceived utility of any of the other bundles of goods and services available with the household"s budget. Therefore, the ideal consumption plan and, respectively, the household"s demand functions for certain goods and services can be derived from utility maximization subject to the household"s budget constraint with the Lagrange approach (see figure 1 ).
Insert figure 1 about here Alternatively in the dual approach the behavior of a household is also rational if the household selects goods to minimize the outlay in order to reach a certain utility level. In this case, the ideal consumption plan and, respectively, the household"s demand functions for a bundle of certain goods and services can be derived from cost minimizing subject to a certain utility level with the Lagrange approach. The possibility of backward calculation is of particular interest for general demand analyses: Hicksian demand functions can be derived from the cost function and Marshallian demand functions can be derived from the indirect utility function (Deaton and Muellbauer, 1999) . Such a system of demand functions automatically satisfies the general restrictions of demand theory (homogeneity, adding up, symmetry, non-negativity) and is called a regular demand system (Phlips, 1983) . With the Linear Expenditure System (LES), it was possible to estimate a regular demand system for the first time (Geary, 1950 (Geary, -1951 Klein and Rubin, 1947-1948; Stone, 1954) . However, the LES is based on some restrictive assumptions: beside the additive utility function (which suggests that the utility of a certain good only depends on the consumed quantity of this good and not on any other good), the resulting constant income elasticities are extremely unrealistic (Deaton and Muellbauer, 1999) . In the course of time, new and more flexible demand systems were developed and empirically verified. The most popular model that is based on a flexible cost function is the Almost Ideal Demand System (AID System) by Deaton and Muellbauer (1980) . The numerous empirical estimations of the AID System, particularly in the recent past (Eakins and Gallagher, 2003; Katchova and Chern, 2004; Matsuda, 2006) , reflect the relevance of this model to applied demand analyses. The starting point for the derivation of the AID System is a specific cost function:
The derivation and transformation of this specific form of the cost function leads to a system of n equations, where the expenditure share of a good i ( i w ) is functionally linked to the prices of other goods ( j p ), the own price as an index ( P ), and the income or total outlay (W ):
In the current context two particularities lead to a modification of the original expenditure share equations. The first is that because of data restrictions consumer behavior cannot be analyzed with respect to the prices of goods. Given that prices are constant, the demand system is reduced to a system of Engel curves. Therefore, the general restrictions related to the price (homogeneity, symmetry, non-negativity) disappear. The single remaining general restriction is the adding-up condition (Phlips, 1983) . The AID System simplifies to (Missong, 2004) :
Since the number of Engel curve parameters to be estimated ( *, ii ) is smaller than the number of Engel curve coefficients derived from the demand system ( ,, i i i j ), the identification of the AID System is no longer possible. Nevertheless, the basic form known as the Working-Leser Model (WLM: Leser, 1963; Working, 1943 ) also satisfies the adding-up condition and therefore is in line with the neo-classical demand theory. The second peculiarity is that beside several critical aspects in general (Wolf, 2005) , a purely neoclassical analysis building an explanation of demand primarily on prices and income is not sufficient for the leisure sector, because of other essential features of the demand for leisure. These include demand-based leisure opportunities (Bittman, 1999) , leisure preferences (Gratton and Taylor 2000) , and supply-based leisure opportunities (Cooke, 1994) . Following Bittman (1999), demand-based leisure opportunities are constrained by disposable money and time. Therefore, households can experience alternative (high versus low) capacities to spend and (high versus low) levels of free time available based on the social status of the household"s head (see figure   2 ).
Insert figure 2 about here Furthermore, supply-based leisure opportunities, like the size of the city in which the household lives (degree of urbanization), can be expected to influence the demand for leisure services. Cooke (1994) , for example, notes that the availability of transportation possibilities is an important factor in the demand for leisure services: a well-developed public transportation system or the existence of private vehicles enables or at least facilitates the access to certain leisure opportunities (e.g. the movies, indoor ski venue, theme park). Therefore, increasing mobility leads to an increasing number of leisure opportunities. On the other hand, difficulties of congestion (e.g. traffic jams) can exert a negative effect on the demand for leisure services.
To implement these factors while still being consistent with neoclassical demand theory, the Working-Leser Model is extended by integrating the demographic translation framework (Pollak and Wales, 1992) 
From a theoretical point of view, this functional form assumes that the additional factors, like the degree of urbanization ( r t ), have an impact on the constant term. In contrast, the sensitivity of the demand response to changes in the disposable income does not depend on the extent of these factors.
To derive the service-specific expenditure elasticities, the expenditure share equations have to be transformed into demand functions by multiplying with the total outlay (W ) (Blaas and Sieber, 2000 
The expenditure elasticities indicate the percentage change in the expenditure for a certain leisure service that will follow any given percentage change in the total outlay. Therefore, expenditure elasticities are the product of the first-order derivative and the quotient of total outlay to the expenditure for a certain leisure service: While the sensitivity of the demand response to changes in the disposable income does not depend on the extent of sociodemographic factors directly though, of course, in estimating β i it depends on the certain budget share ( i w ). Therefore, it is possible to derive demographically scaled expenditure elasticities based on household-specific budget shares that might serve as an indicator of household-specific consumption patterns (Brosig, 2000) . Furthermore, the value of the expenditure elasticities depends on the calculated coefficient of the logarithmized total outlay ( i ).
METHOD
Following equation (10), to derive the category-dependent expenditure elasticities, the expenditure shares ( i w ) have to be calculated and the coefficients of the logarithmized total outlay ( i ) have to be estimated. The methodological framework to derive the latter is described in the following chapters in detail.
Data and Estimator
To derive the expenditure category-dependent elasticities, data from the continuous household budget survey ( Although this study focuses on expenditure elasticities and therefore primarily on the relationship between (logarithmized) total outlay and budget shares, that is, the estimation of i , it is always desirable to estimate a complete model with all the factors that are supposed to influence the consumption expenditure (Backhaus et al., 2003) . In order to take leisure-specific demand factors into account, the degree of urbanization (fewer than 20,000
inhabitants, 20,000-99,999 inhabitants, 100,000 and more inhabitants) and the area (northwest, northeast, south) where the household is located are included in the model.
Furthermore, the reported quarter (January-March, April-June, July-September, OctoberDecember) and the age, the social status (public official, white-collar worker, blue-collar worker, unemployed person, retired person, student), the level of education (high-school diploma and higher), and the marital status (married, single) of the head of the household, as well as the structure of the household (children aged 6 years and under, children aged 6-18 years, children aged 18 years and above, number of people in the household) are included in the model.
Summing up, the expenditure shares of the m leisure services serve as dependent variables and, along with the logarithmized total household expenditure and the leisure-specific factors as independent variables, make up a system of m regression equations. As discussed below, a number of possible estimators can be used to analyse the data.
Tobit Model Type I
Since not all the households spent their income on all the leisure service items, numerous zero observations exist in the data and we are faced with the so-called censored sample problem.
The censored sample problem is one of the most discussed problems in applied demand analysis and is mostly related to expenditure analysis (Barslund, 2007; Czarnitzki and Stadtmann,2002; Dardis et al., 1994; Deaton and Muellbauer, 1999; Lera-Lopéz and Rapún-Gárate, 2005; Lin, 2006; Long, 1997; Phlips, 1983; Shonkwiler and Yen, 1999; Thrane, 2001; Wooldridge, 2003) . To avoid biased estimates (Pawlowski et al., 2009 ), the basic model has to be modified.
With his econometric study of durable goods, Tobin (1958) was the first to develop a modified concept of analyzing consumer demand and solving the censored sample problem. Following
Tobin"s approach (Tobit model type I; Amemiya, 1985) , it is assumed that a latent variable that measures the consumer"s propensity to spend money on a certain leisure service ( 
In the next step, the likelihood function can be developed, which consists of two parts (Franz, 2006 
Equation (14) can be estimated by applying the maximum likelihood (ML).
Tobit Model Type II Following Tobin"s approach, Heckman (1974 Heckman ( , 1976 Heckman ( , 1979 developed an indirect (two-step) estimation of the relation of interest between the dependent variable and a vector of explaining variables. This so-called Tobit type II (Amemiya, 1985) or Heckit model allows researchers to examine both the qualitative decision (here: spending or non-spending) and the quantitative decision (here: expenditure share) separately. In the first stage, the qualitative decision on spending money or not is modeled with a binary dummy variable that takes the value one if the consumer is willing to spend money on the certain leisure service and zero if not: * * 10 00
Assuming a linear relationship as well as standard normal distributed error terms, the equation to be estimated in the first step could be described as follows: 
Assuming standard normal distributed errors, equation (19) can be rewritten using a probability density function ( ) and a cumulative distribution function ( ) of the standard normal distribution as well as a standard deviation of errors ( ) and correlation of errors ( ) as follows: 
By applying the two-step estimation procedure, it is possible to specify consistent estimators ( ): (1) in a first step, the probit model is estimated by applying the ML to all observations.
inverse Mill"s ratio (IMR). (2) By applying OLS estimation only to uncensored observations
in a second step, all the parameters ( 2 ) can be estimated since all the individual hazard rates can be implemented as ordinary explanatory variables (note that the estimated coefficient ( ) represents the product of ( 2 1 2 )).
Model Selection
Contrary to Tobin"s approach, with the separate estimation of the qualitative and the quantitative equations, the coefficients in the Tobit model type II are not constrained to be the same sign for both decisions (Weagley and Huh, 2004) . Furthermore, zero observations do not have to be the result of corner solutions, which means that a sufficiently large change in explanatory variables would ultimately create a positive consumption expenditure for any given household (Verbeek, 2005 
RESULTS
With more than 25 billion euros, German households spent around 3% of their disposable budget on leisure services in 2006. Of the analyzed subcategories, CLUB with around 3.2 billion euros, MUSIC with more than 1.3 billion euros, and FITNESS with around 1.2 billion euros are the most significant ones. While nearly all of the participating households spent any money on leisure services (97.3%), some subcategories exist where only a few households spent money (e.g. PAYTV: 2.7%). Table 1 provides an overview of the annual leisure service expenditure and the portion of households that spent in the corresponding category.
Insert table 1 about here
Regarding the goodness of fit of a Tobit model type I, various pseudo-R 2 statistics can be applied. Based on numerous Monte Carlo simulations, Veall and Zimmermann (1996) could detect that the pseudo-R 2 by McKelvey and Zavoina (1975) is best suited to a direct comparison with the coefficient of determination (R 2 ) of the OLS estimations for the Tobit model type II and the linear model without correction of the sample selection. All in all, we estimated 54 (three per expenditure category) different regression models that show rather high variance explanatory power (values of R 2 measure up to 52.47%). This indicates that the set of selected determinants seems to be quite appropriate for explaining the German households" expenditure patterns on leisure services.
Out of 54 coefficients, 46 show a highly significant impact of logarithmized total outlay on the analyzed expenditure shares. Amongst others, table 2 summarizes the conditional marginal effects that are based on these coefficients.
Insert table 2 about here Interestingly, while the Tobit models type I indicate a significant positive impact of the logarithmized total outlay on the budget share, the other models indicate a significant negative one. This is the result of the contrary impact of logarithmized total outlay on the qualitative and the quantitative consumer decision: as the first step probit estimation results of the Tobit model type II verify, it appears that the logarithmized total outlay has a significant positive impact on the probability of consuming leisure services for all categories. Therefore, while the simultaneous Tobit models type I can only display the same sign for both decisions (qualitative, quantitative), the Tobit models type II could reveal a highly significant categoryindependent contrarian effect of logarithmized total outlay on the analyzed expenditure shares.
Following equation 10, we can derive the category-specific expenditure elasticities based on the conditional marginal effects and the budget share. It is obvious that these model-specific differences between the estimation results have a considerable impact on the derived expenditure elasticities that are displayed on average for all households as well as for certain socio-demographic subgroups of households in table 3.
Insert table 3 about here Therefore, all the analyzed services (except LEISURE and CULTURE) are indicated as luxury goods (ε > 1) based on the findings of the Tobit model type I but as necessities (0 < ε < 1) based on the findings of the Tobit model type II and the linear model without correction of the sample selection (see figure 3 ).
Insert figure 3 about here
LIMITATIONS AND DIRECTIONS OF FURTHER RESEARCH
In the above-described sections, we could derive expenditure elasticities for three aggregated categories and 15 subcategories of leisure services in Germany. The derivation is based on a consistent theoretical demand model with necessary and suitable extensions to consider the particularities in the field of leisure. Like many other studies on consumption expenditure, we are faced with the censored sample problem. To avoid biased estimates and elasticities, we applied different kinds of extended regression models. Obviously, we could see that the resulting expenditure elasticities are highly sensitive to the applied (censored) regression model. Due to the fact that Tobit models type I do not distinguish between the qualitative decision (whether or not to consume) and the quantitative decision (how much to spend), the resulting estimates are the same. This appears problematical, especially in the field of leisure service research, since we could detect that the logarithmized total outlay has a highly significant positive effect on the probability of consuming leisure services but a highly significant negative effect on the allocated budget share for the certain expenditure category.
This leads to the striking question: which model is the right model? Due to the alreadydiscussed shortcomings of both models, it is not possible to present a first-best solution to this problem. One possible selection criterion might be the goodness of model fit (see It would be desirable for further research to test whether similar consumption patterns exist for other services and in other countries. Furthermore, much effort should be put into the development and empirical validation of modified models that consider the censored sample problem in a reasonable way. 
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